Introduction: Horseracing-related injuries have not been studied before in Korea in any detail, although horseracing takes place very regularly in the country. The injury rate is understandably high, owing to the weight of the horses and the speed they can achieve. The purpose of this study was to identify the incidence and the injury patterns of severe equestrian trauma, as well as the associated risk factors. Methods: All patients with equestrian injuries who visited the emergency department (ED) between June 2007 and May 2011 were reviewed retrospectively. Results: During the study period, 288 patients presented to ED with horse-related injury. Two hundred and eighty patients were enrolled in this study. The most common cause of the injury was a fall (168, 60.0%). The most common region of the injury was the face (123, 43.9%). The intermediate value of NISS was 3 (1-75). Thirty-two patients (11.4%) were diagnosed as having moderate to severe injury. Thoracic injuries occurred less often in cases of a fall. Facial and thoracic injuries occurred more often, however abdominal and pelvic injuries were not very common in cases of a clash. When thoracic injuries were accompanied by injuries to other parts of the body, the incidence of moderate to severe injury was very high. Conclusions: Horseracing is a much rougher sport than general horse-riding. Therefore, one recommendation from this study is that jockeys who participate in horseracing should wear additional protective equipment other than a helmet and boots. (Hong Kong j.emerg.med. 2014;21:387- 
Introduction
Horse-riding is not yet a common pursuit throughout Korea, although it is popular in many countries around the world. As Hallym University Sacred Heart Hospital is adjacent to Seoul Racecourse Park, the proportion of patients who present to Hallym University Sacred Heart Hospital with horse-related injuries is higher than at other hospitals in any other region of the country. Horseracing involves high speeds, so the risk of severe injury is accordingly high, and the rate and severity of horse-riding-related injuries is higher than those of other leisure activities, owing to the weight of the horses and the speed they can achieve. 1, 2 Horserelated injuries have been studied thoroughly in the West, where horse-riding is popular. However, injuries associated with horseracing, which is essentially a violent environment, have not been studied lately, and the severity of horse-related injury has never been studied in Korea before, even though horseracing is a frequent event in the country. The purpose of this study was to identify the incidence and the injury patterns of severe equestrian trauma, as well as the associated risk factors, as well as the risk factors associated with severe equestrian trauma.
Methods
All the patients who visited emergency department (ED) with equestrian injuries between June 2007 and May 2011 were reviewed. We retrospectively reviewed their medical records, and collected the data about demography, mechanism and pattern of injury, severity of damage of injury, and final diagnoses. Patients who had insufficient medical records, whose diagnosis had not been completed, or who were not directly in contact with horses were excluded from this study. We calculated the New Injury Severity Score (NISS) of patients, and divided them into two groups as minor trauma (NISS<9) and moderate to severe trauma (NISS9). All statistical analysis was performed using SPSS 18.0, and a p value of less than 0.05 was considered statistically significant.
Results
During the study period, 288 patients presented to the ED with horse-related injury. There were 8 patients who were excluded for some reason or who were transferred out to other hospital after they had joined the study. Of the remaining 280, there were 266 males (95.0%). The median age was 33 years (13~60). The most common cause of the injury was a fall (168, 60.0%), and the next was a clash (49, 17.5%), followed by a kick (46, 14.6%), being trampled (14, 5.0%), and other causes (3, 1.1%). The most common region of the injury was the face (123, 43.9%), followed by extremities (98, 35.0%), the thorax (86, 30.7%), head and neck (56, 20.0%), and abdomen and pelvis (47, 16.8%). The intermediate value of NISS was 3 (1-75). Thirty-two patients were diagnosed as having suffered moderate to severe injury (11.4%) ( Table 1) . When analyzing the differences in the damaged part according to each mechanism, thoracic injuries were found to be less often in cases of a fall (p=0.001). Facial (p=0.044) and thoracic injuries (p=0.004) occurred more often, however abdominal and pelvic injuries (p=0.033) were less often accompanied by a clash (Table 2) . One fatality occurred as a result of a fall, but there was no significant correlation between the severity of injury and the 體的其他部位伴隨著胸部受創，中度至重度受傷的發生率則非常高。結論：賽馬比起一般的騎馬來說是 一種非常粗魯的運動。因此，這個研究的其中一項建議是，參加賽馬的騎師，除了頭盔和靴子，應加穿 特殊的防護裝備。 Keywords: Athletic injuries, horses, Injury Severity Score, multiple trauma 關鍵詞：運動損傷、馬、創傷嚴重度評分、多發傷 mechanism by which it occurred (p>0.05) ( Table 3) . When thoracic injury was accompanied by injuries to other parts of the body, the incidence of moderate to severe injury was very high (p=0.043) ( Table 4) .
Discussion
Horseracing is a spectator sport that receives a lot of attention from the media and the general public in many countries. Injuries from horse-riding in general have been well studied, but it is difficult to find literature about injuries sustained by racing jockeys. In horseracing, the horse normally weighs up to 500 kg, moves at a speed of 65 km/h, elevates the rider 3 meters above the ground, and kicks with a force of nearly one tonne. A horse is also more unpredictable than a motorcycle or a racing car. 1 As a result of this potential for injur y, horseback riding has been Other than injuries to jockeys who ride the horses, several factors can cause injuries to people who care for and train horses. In this study, the most common cause of the injury was a fall (168, 60.0%), followed by a clash (49, 17.5%), a kick (46, 14.6%), being trampled on (14, 5.0%), and other causes (3, 1.1%). Three-fourths of all injuries were therefore to those actually riding a horse. Newton & Nielsen and others investigated a total of 85 horse-related injuries. They found that 54 accidents (63.5%) were generated by the victim falling off the horse, 10 victims (11.8%) were kicked by a horse, 9 (10.6%) had a horse rolled over them, and 8 (9.4%) were stepped on by a horse. 7 These results seem to be similar to ours.
According to our study, the most common region of injury was the face (123, 43.9%), followed by the extremities (98, 35.0%), thorax (86, 30.7%), head and neck (56, 20.0%), and abdomen and pelvis (47, 16.8%). Thus, face, head, and neck injuries accounted for about two-thirds of all cases. When thoracic injury was accompanied by injury to another part of the body, moderate to severe injury occurred significantly more often, but face, head, and neck injuries were not associated with severity of injury. However, a study has shown that two-thirds of inpatients with horseriding-related injury were head concussions. 8 Another such study found that the most common cause of death was head trauma, and the next was thorax trauma. 9 Given the injury rates, it would seem that preventing face, head, and neck injury would reduce the incidence of fatal horse-related injury.
Using additional protective equipment in horse-riding can prevent injury and reduce the rate of fatal injury. According to McCrory, it makes sense for professional jockeys to use protective equipment, both to minimise injuries and to reduce the amount of time spent out of action. 10 Some studies suggest that occipital fractures are the most common, whereas another study suggests that parietal fractures are the major issue. 11, 12 One other study suggests that using protective helmet while horseriding can prevent head injury. 13 These facts can only reinforce the recommendation that a rider should wear an approved safety helmet at all times when mounted. Further, body protectors or safety vests protect the trunk, principally against soft tissue injuries and rib fractures. 10 However, horseracing is a bitterly contested sport, and jockeys are reluctant to wear heavy protective equipment because it could slow them down. Therefore, lightening the weight of protective equipment must be a priority. The current commonly used body protectors will not protect the spinal column from compressive injuries nor against a massive crushing blow against the chest. Hence, improved body protectors should be developed. In addition to mounted riders, people who care for and train horses are also prone to injury, so they too should wear protective clothing, rather than ordinary working clothes.
We did not investigate whether the victims in our study had used protective equipment or not; only helmet, vest & boots are generally used in Korea. If further studies show similar results about the factors associated with horse-related injury, then other types of protective equipment should be considered. Doctors should also take special care to identify injury regions and the mechanisms that caused the injury when they examine patients with horse-related injury.
Limitations
In this study, the injury mechanisms of all patients were classified as fall, clash, kick, trampled, and others. Although we understand the general nature and cause of injuries sustained in horseracing, we cannot ascertain the circumstances of every case, especially the injuries that happened outside the racecourse. Thus, we are unable to determine the mechanism, location, and severity of injury that occurs in each case. And we didn't collect data about victim's CT scan results and mental status on arrival. If we could resolve these limitations, the findings of this study would have been more robust.
Conclusions
In horse-related injury, the most common region of injury is the face. When thoracic injury is accompanied by injury to another part or parts of the body, the damage tends to be more severe. Horseracing is a much rougher activity than general horse-riding. Therefore, jockeys who participate in horseracing should wear additional protective equipment such as masks or chest protectors, in addition to the standard protectors they currently use.
